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DLG ERROR CHECKING SYSTEM (DECS+ 4.0)

Users Guide
1 Description

The DL G Error Checking System (DECS+) wasdesigned to perform afind check of Digital Line
Graph (DLG) productsbeforearchiva intotheNationd Digital Cartographic Database(NDCDB).
DECS+ version 4.0reflectsanumber of changesthat have been designed to morefully meet the
needs of DLG production centers throughout the National Mapping Division (NMD).

Background

Varioustoolsareused to vaidatetheintegrity of thedigital product throughout the DLG production
process. During the collection and validation processes, Digital Cartographic Files(DCFs) are
validated for topol ogic and attributerel ationshipsusing NM D’sPROSIX & RevPG software. In
addition, datacollectorsmanualy verify that digita header datacorrespondsto metadatafromthe
source graphic.

TheDL G header recordsweremanually verified onelast timebefore shipment to theNDCDB.
Thischeck primarily involved manual comparison of namesand datesinthe DLG header against
the published map and GNIS printouts.

Prior tofinal archival intheNDCDB, the DL G wasonceagain checked toinsuretheintegrity of
theproduct. Inthe past, problemswereidentified at thisfinal check whichresultedinarejection
of the DLG back to the production center for correction. This rejection process sometimes
involved other adjoining quads and resulted in long turn-around times.

Initidly, the DECS system was created to provideasuite of checks (based on previousre ections)
whichwouldlimit thenumber of DL G re ectionsbefore shipment totheNDCDB office. Thiseffort
was successful in reducing the time and cost associated with the rejection process.

Morerecently, the DECS+ software was redesigned to provide amore thorough check of the
entireDLG. Header checkswereexpandedtoincludenearly al the DL G header fields. Logica
and format checkswere written to validate the data portion of the DLG. DL G attributeand
spatial relationship checks were not included since the PROSI X software already
performed these checks.

DECS+ 4.0 representsasignificant milestonein the software’sdevelopment. Thisversionis
intended to compl etethe baseline of checksrequired beforefinal DLG archiva intheNDCDB.
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The same checksused by thearchival processarenow availableto DLG producers, eiminating
nearly al of the time and cost associated with DLG rejections.

Modular librarieswereimplementedin version 3.0to allow the Operational DataBase (ODB),

whichwill performthefind archival, to sharethesamevalidation codeasDECS+. Thisassures
consistency between the two applications and greatly simplifies future maintenance activities.

3 Feature Overview

DECS+isastraightforward program that reads Standard and Optional format DL Gs, outputsthe
DLG header datafor visual inspection, performs numerous automated checks, and outputs
messages to the user indicating errors and potential errors found by the automated checks.

These automated checks can be divided into the following categories:

Format Checks
Header Checks
Data Base Checks

Format checksidentify genera problemsdealingwiththe DLGfilestructure. Thesechecksare
performed primarily by the DL G loadersused by the DECS+ softwareand are supplemented by
anumber of preliminary format checks.

Header checksverify only datacontained withinthefirst few linesof the DLG commonly referred
toastheheader data. Thisheader block containsinformation, such asquadname, state(s), source
date, revisondate, scae, and contour intervas. Datato popul atethesefieldsare primarily derived
from the source graphic used to produce the DLG, but certain domains, limits and logical
relationships exist for these fields which can be validated for accuracy.

DataBase checkscompare specificfie dswithinthe DL G header withinformation storedin Oracle
databasetablestovalidatethe consistency of the DL G with other established NM D metadata

Sources.

Please consult the Release Notesfor DECS+ version 4.0 for acompl etelist of featuresincluded
sincethe last release.
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4

Hardware Requirements

Theprogram requiresno specia termind characteristics(for example, xterm) and should display
on any text-based monitor.

Thedatabase | ook-up functionsrequireInternet accessto remotedatabasescontaining metadata

information. Thisoption can beturned off from thecommand lineat run-timeto by-passthis
reguirement but significant error checking functions will also be omitted.

Software Requirements

DECSwaswritteninthe Clanguage and compiled with the Oracle Pro* C pre-compiler and the
GNU GCC C compilerintoasingleexecutablefiletoruninthe DataGenera UNIX (DG/UX ver.
5.4R2.01 to 5.4R3.10) and the Sun (SunOS 5.6) operating environment.

DECS+ Setup

6.1 Basic Setup

The DECS+ executable should be installed in a directory pointed to by the PATH
environment variable. The DECSexecutableisusually distributed with aversion number
(decs4.0) to avoid confusion with previousreleases. The executable can be renamed
without affectingtheprogram. Thisisall that isnecessary to executethebasic DECS+
program but additional setup isrequired to assurethe Oracledatabaselookup functions

properly.
6.2 Oracle Setup

Most of theNM D serversaready havethe necessary Oracleconfigurationfilesingtalled. Inthese
cases, the only change needed to run DECS 4.0 is the addition of an environment variable
DECS TNSNAME. Thisvariableidentifiesthe SQL*NET V2 servicenameassociated withthe
NMD Map Catalog (MAPCAT) database. In most cases this service nameis ‘prod'.

Itisrecommended that the System Administrator definethisvariableinasystemprofilesothat all
usersobtain thisdefinitionwhenlogging on. Thisasoinsuresthat any future changescanbedone
for all users. This can be done by adding the following line to the /etc/login file:
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set env DECS TNSNAME pr od

Usersmay dso defineor overridethisvariableintheir own .loginfilelocated intheir home
directory.

If, after following theinstructionsabove, DECS+ fail sthe databaselookup, haveyour
System Administrator call the DECS OPR referenced at the end of thisdocument for
further assistance.

7 Executing DECS+

7.1 Input:

Theonly requiredinput to DECS+isavalid DLGfilename. DECS+ accepts Standard
and Optional DLG fileformatsasinput. Filetypeisautomatically recognized by the
software based on the existenceand position of anewlinecharacter inthefirstinput line.
Thisdetectionfeature can beoverridden by specifying[+s] for Standard format or [+0]
for Optional format on the command-line at the startup of the software.

M orethan onefilecan be specified on thecommand line by enteringindividual filenamesor by
including valid UNIX wildcard combinations as afilename. Some examples are shown below:

decs+ filel file2 file3
decs+ abcpl ??. dd
decs+ *.dd

If afilenameis not specified the following message will appear:

Usage: decs+ [flags] infilel [infile2...]
Fl ags:
-db - Turn off database checks.
-mapcat - Turn off MAPCAT-only database checks.
-prelim- Turn off all prelininary checks.

-h - Turn off header display output.
+s - Force use of Standard DLG | oader.
+0 - Force use of Optional DLG | oader.
+S - Summarize multi-run execution.

Thismessagegivesasummary of dl thecommand lineoptionsthat exist which modify therun-time
resultsof DECS+. Theseoption flagsmay beincluded inany order onthecommand linebut must
precede the filename list.
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All databaselookup checksareactive by default but can bedeactivated by including the’-db’ flag
onthecommandline. Thisoption preventsany need for Internet connectionsand preventsall
database checksfromexecuting. TheMAPCAT checkscan beturned off with the’-mapcat’ flag.
Both examples are shown below:

decs+ -db fil enanme
decs+ -mapcat fil enanme

This may be necessary if Internet services are not available or limited checking is desired.
PLEASE NOTE: Useof these optionsarestrongly discouraged dueto the effectiveness these
checks provide when included.

The'+S' option displays the following summary at the end of the output.

SUMVARY STATS

Fil es processed: ##
Passed: ## Fail ed: ##
FI LENAMES OF FAI LURES:

The program requires no other user input.
7.2 Output:

All DECSoutput isdirected to the screen unless specifically redirected. Toredirect output to
another file, use the UNIX redirection operator (>) followed by afilename as shown below:

decs DLGL.dd > output.txt

NOTE: Redirection of output to afilewill result in no output displayed to the screen during
program execution.
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7.3  Screen Display:

CONNECTI NG TO DATABASE AS MAPCAT_GUEST. .. SUCCEEDED FAI LED
{Oracl e connection errors}

PROCESSI NG OPTI ONAL/ STANDARD FI LE: i mLhpf 01. dd
PERFORM NG PRELI M NARY CHECKS. . .

{Prelimnary aborts and errors}
LOADI NG DLG. . .

{| oader abort s}

HEADER | NFORNMATI ON:
DLG

TYPE: DLG S
LEVEL: 3
SECTI ON:  FO1
FI LENAME: i mLhpf 01. dd
CARTUNI T: RHI NELANDER, W
DB QUAD NAME: RHI NELANDER
PRI MARY STATE: W
STATE2:
STATES3:
STATE4:
DATE: 1989,
REVI S| ON DATE: 1995
REVI SION TYPE: D (digital revision)
SCALE: 100000
LARGE CONTOUR: [ ] ( 0 feet) [1]
LARGE BATHY: [ ]
SMALL CONTOUR: [ 102] (10 neters) [5M
SMALL BATHY:
RESCLUTI ON: 2. 540000000
SE LATI TUDE: 45 45 0"
SE LONG TUDE: -89 4% 0"
OVERLAY:  HYPSOGRAPHY
HORI ZONTAL DATUM 0 [0] NAS
VERTI CAL DATUM 0 [ 1 S9
NORTH: 3-6
WEST/ EAST: 0- 3-6
SQUTH: 0-

——————

MESSAGES:
{Validation Errors and Warni ngs}
END PROCESSI NG i nmLhpf 01. dd

7.4 Output Messages.

Output messages fall into three categories: ABORT, ERROR, and WARNING.
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An ABORT message indicates that a failure occurred which prevented the software from
continuing the validation process. The problem identified by the ABORT message must be
corrected before further validation can take place.

An ERROR messageindicatesthat avalidation check failed that isconsidered critical. These
messagesshould ALWAY Sbeinvestigated by the user sincethey indicateavery high probability
that thedataisin someway incorrect. ERROR messagesindicate problemswhichwill not be
allowed during thefinal archival process and will result in rejection of the DLG back to the
submitting party.

Data base ERROR messages can indicate a problem with the database itself which must be
corrected before final archival. See the database points-of-contact listed at the end of this
document for correction of these problems.

A WARNING messageindi catesavalidati on check failureoccurred on adataelement that could
not beabsol utely checked by the software. Inmost cases, aproblem existswhen these messages
occur, but notinevery case. Therefore, thesechecksshould beinvestigated but will not prevent
fina archiva in the NDCDB.

Only the ABORT messages stop processing before completion of the checks. ERROR and
WARNING messages allow processing to continue until the validation is complete.

A few example output messages are shown below:

MESSAGES:

ERROR: Cartunit contains illegal characters.

ERROR: Overlay nane is invalid.

WARNING: Line 3 - Filler (1 - 41) is not bl ank.

WARNI NG DLG prinary interval does not natch the database.
END PROCESSI NG i niLhpf 01. dd
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8 Format Checks
81 General

Format checks are handled by the Standard and Optional DL G loaders and by a number of

preliminary checks executed before the DLG is loaded into memory.

TheDL G loadersused by DECSexpect datatofollow thegenera format definedin Appendix 2-
A and 2-B of the Standardsfor Digital Line GraphsPart 2. Inmost cases, processingwill ABORT
if aDLG file does not meet these standards.

TheDLG Standardloader moredtrictly followstheformat standardsthentheOptional loader. The
Optional loader was originally designed for morerobust applicationsthat alowed somevariations
to the standards.

Becauseof this, preliminary checkswerewrittentoidentify errorsthat might not otherwisebe
caught by theloadersthemselves. If any of thesechecksfail, an ABORT messageisoutput and
processing of the current file is stopped.

8.2 Preliminary ABORT Messages

ABORT:
ABORT:
ABORT:
ABORT:
ABORT:
ABORT:

ABORT:
ABORT:
ABORT:
ABORT:
ABORT:
ABORT:
ABORT:
ABORT:

ABORT:
ABORT:
ABORT:

ABORT:

OUT OF MEMORY

You specified anillegal option.

Error opening file 'filename'.

Error opening file 'filename’ to determine format.
Error opening file filename’ for preliminary checks.
Unable to determine format of file 'filename’.

Overlay isinvalid or header is corrupt.

Not enough header records before the first node record.
Thefirst node record was not found.

Last line record ## was not found.

Last line record is missing an xy coordinate pair.

Last line record is missing an attribute pair.

Last line record is missing atext string.

Extra data records were found at the end of thefile.

Node record ## and ## are out of order.
Arearecord ## and ## are out of order.
Linerecord ## and ## are out of order.

Incorrect number of node records. ## found, ## expected.
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8.3

8.4

ABORT: Incorrect number of arearecords. ## found, ## expected.
ABORT: Incorrect number of line records. ## found, ## expected.

ABORT: Missing an xy coordinate pair for node record ##.
ABORT: Missing an xy coordinate pair for arearecord ##.
ABORT: Missing an xy coordinate pair for line record ##.

ABORT: Missing an attribute pair for node record ##.
ABORT: Missing an attribute pair for arearecord ##.
ABORT: Missing an attribute pair for line record ##.

ABORT: Missing atext field for node records, ## found, ## expected.
ABORT: Missing atext field for arearecords, ## found, ## expected.
ABORT: Missing atext field for line records, ## found, ## expected.

Standard Loader M essages

ABORT: DLG-S loader error.

Error upon reading a character from thefile.

ABORT: Error opening file: 'filename’

END OF DLG FILE WAS REACHED TOO SOON

THE DLG STRUCTURE WASNOT LOADED PROPERLY

RAN OUT OF MEMORY UPON ALLOCATION OF COORDINATES FOR LINES
RAN OUT OF MEMORY UPON ALLOCATION OF ATTRIBUTES FOR LINE
RAN OUT OF MEMORY UPON ALLOCATION OF ATTRIBUTES.

Optiona Loader Messages

Thefile pointer passed to the loader was NULL.
Out of memory allocating DLGO.

Out of memory allocating node records.

Out of memory allocating area records.

Out of memory allocating line records.

Invalid DLGO node linelist.
Invalid DLGO node attrs.

Invalid DLGO arealinelist
Invalid DLGO area attrs.

ABORT: Missing Commaat column 46

ABORT: Missing Comma at column 56

ABORT: Loader does not support more than 4 control points.

ABORT: Loader does not support data sets with more than one category
WARNING: Line## - Filler (## - ##) is not blank.

WARNING: Line## - Filler (## - ##) is not zero or blank.

WARNING: Line## - Element (## - ##) is not a number.

WARNING: Line ## - Element (## - ##) is not blank or anumber.
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WARNING: Line ## - Element (## - ##) is not afloating point number.

ABORT:
ABORT:
ABORT:

9 Header Checks

9.1

9.2

9.3

9.4

Node ID does not match the expected ID.
Area|D does not match the expected ID.
Line ID does not match the expected ID.

Cartunit -

ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:

Cartunit contains zeroes instead of Os.

Cartunit missing space after comma.

Cartunit missing acomma, and may produce other errors.
Cartunit containsillegal characters.

Cartunit contains erroneous data, possible missing dash.
Cartunit should be all uppercase.

Cartunit state abbreviation isinvalid.

Cartunit state should not be followed by a period.

State code is missing after -’ in cartunit.

CN/MX are no longer alowed in cartunit state list.

WARNING: Cartunit contains a period.

Source/Revision Dates and Revision Type.

ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:

Scale -

ERROR:

Source date startsin the wrong column or is wrong value.
Source date is not followed by a comma.

Source date is greater than revision year.

Source date is greater than the current year.

Source date precedes 1900.

Revision date qualifierisnot P, I, L, or D.

Revision date is greater than the current year.

Revision date precedes 1930.

Revision date does not exist, revision type should be blank.

Scaleisnot legal.

Sectional Indicators -

ERROR:
ERROR:
ERROR:

Section should be blank when scaleis not 100K.
Section should NOT be blank when scaleis 100K.
Section should be FO1-08 or S01-32.
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9.5

9.6

9.7

9.8

9.9

Contour Intervals -

ERROR: Contour interval should not exist.

ERROR: Small contour interval should exist.

ERROR: Small contour interval should end withal1 or a2.

ERROR: Small contour interval should be 50 feet. (2M only)

ERROR: Large contour interval should end withalora?2.

ERROR: Large contour interval is not greater than small contour interval.

ERROR: Large contour interval should not equal the small contour interval.

Bathymetric Intervals -

ERROR: Bathymetric interval should not exist.

ERROR: Small bathymetric interval iswrong value (or in wrong
column.)

ERROR: Large bathymetric interval iswrong value (or in wrong
column.)

ERROR: Large bathymetric interval isless than small bathymetric
interval.

Edge Flags -

ERROR: QC flags do not exist.

ERROR: Edge WSis not alega value.

ERROR: Edge WR isnot alegal value.

ERROR: Edge NSisnot alegal value.

ERROR: Edge NR isnot alegal value.

ERROR: Edge ESis not alegal value.

ERROR: Edge ER is not alegal value.

ERROR: Edge SSisnot alegal value.

ERROR: Edge SR isnot alegal value.

ERROR: West Status/Reason flag relationship isincorrect.
ERROR: North Status/Reason flag relationship isincorrect.
ERROR: East Status/Reason flag relationship isincorrect.
ERROR: South Status/Reason flag relationship isincorrect.

DLG Levd -
ERROR: DLG Level Codeindicatesfileisnot alevel 3DLG.
Ground Planimetric Reference System -

ERROR: Projection code does not correspond to the scale.
ERROR: First projection parameter out of range compared to UTM.
ERROR: Zonein ground planimetric reference systemis not legal.
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9.10

911

9.12

9.13

9.14

9.15

ERROR: Units of measure should be 2 (meters).
Resolution -
ERROR: Resolution does not correspond to the scale.

Latitude/Longitude -

ERROR: SE longitude is not negative.

ERROR: First projection parameter does not match the center of the DLG.

ERROR: Corners are not within the accuracy limit.
Control Point Labels -

ERROR: Southwest control point label should be SW.
ERROR: Northwest control point label should be NW.
ERROR: Southeast control point label should be SE.
ERROR: Northeast control point label should be NE.

Overlay Name -

ERROR: Overlay nameisinvalid.
WARNING: Overlay 2-letter code not found in filename.

Horizonta/Vertica Datum Fields -

ERROR: Horizontal datum should be blank, 0, 1, 2, 3, or 4.
ERROR: Vertical datum should be blank, 0, 1, or 2.

Miscellaneous -

ERROR: Number of accuracy/miscellaneous records should be 0.
ERROR: Max number of nodes exceeds 25960.

ERROR: Max number of areas exceeds 25960.

ERROR: Max number of lines exceeds 25938.

ERROR: Number of nodes specified in header is greater than 25960.
ERROR: Number of areas specified in header is greater than 25960
ERROR: Number of lines specified in header is greater than 25938..
ERROR: Number of nodes specified in header is less than 4.
ERROR: Number of areas specified in header islessthan 2.
ERROR: Number of lines specified in header islessthan 4.
ERROR: Node to areaflag does not equal O or 1.

ERROR: Node to line flag does not equal 0 or 1.

ERROR: The number of sides should be 4.
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10 Data Base Checks

10.1 Gened

Thedatabaselook-up function of DECS+ requiresexternal Oracledatabaseswhichcan
beaccessed viathelnternet. Thesedatabasesresideat the Mapping Applications Center
(MAC) of the USGS located in Reston, VA.

These checkscan beturned off by specifying [-db] onthecommand-line. If thisoption
isused thefollowing WARNING messagewill appear intheoutput to remind theuser the
data base checks were not used:

WARNING: No fields were verified against the database.

Currently, two databases, the Geographic Cell NamesDataBA SE (GCNDB) and the
Map Catalog DataBase (MAPCAT) are accessed to perform the database comparison
checks.

GCNDB providescell nameand stateinformation based onthe SE lat/long and thefile
extent. The DLG quadname and the primary state should always match the data base.

Secondary states should a so match unless DECS+ reports amessage indi cating the ordering
information was not available from the data base.

The MAPCAT data base provides comparative checking for meta-data fieldswhich
include: sourcedate, revisiontype, revisiondate, scale, contour intervals, and datums.
Thesecomparisonsarelessaccurateand mis-matchesareonly called WARNINGSinthe

output messages.

Neither of thesetabl es should be considered 100% authoritativeand manual verification
may be required when comparison checks between the DL G and the data base do not

agree.
10.2 DataBase Connect Messages -

ERROR: DECS could not connect to the database.
WARNING: No fields were verified against the database.
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10.3

10.4

10.5

10.6

10.7

10.8

10.9

GCNDB Quadname and Primary State -

ERROR: DLG cell name does not match database.
ERROR: Primary state code iswrong.
ERROR: DLG primary state indicator does not match the database.
ERROR: Cartunit contains erroneous data.
ERROR: Data appears after the state designator.
(Possible missing dash after first state designator.
ERROR: State code is missing after -’ in cartunit.
ERROR: State code should not be followed by a period.

WARNING: Cartunit missing acomma, and may produce database errors.

GCNDB State Order Checks -

ERROR: DL G second state does not match the database.
ERROR: DLG third state does not match the database.
ERROR: DL G fourth state does not match the database.

GCNDB State Checks (order unavailable) -

WARNING: State order cannot be determined from database information.

WARNING: DLG second state does not match returned database states.
WARNING: DLG third state does not match returned database states.
WARNING: DLG fourth state does not match returned database states.

MAPCAT Source Date -

WARNING: DL G source date does not match the database.

MAPCAT Revision Date -

WARNING: DLG revision date does not match the database.

MAPCAT Contour Intervals -

WARNING: DLG primary interval does not match the database.
WARNING: DLG secondary interval does not match the database.

MAPCAT Horizontal/Vertical Datums -

WARNING: Horizontal datum does not match the database.
WARNING: Vertica datum does not match the database.
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WARNING: Database returned an invalid horizontal datum.
WARNING: Database returned an invalid vertical datum.
11 Software Management

11.1 DECS+ Problem Reporting -

Peaseaddressany software problemsto the Office of Primary Responsibility (OPR) listed bel ow.
TheOPR dso maintainsan email mailing list of personsinterestedin receivinginformation on new
rel eases, updatesand problems. Y oumay reguest your namebeincluded onthislist by contacting
the OPR.

Itishelpful if youincludethefollowinginformation (if availableor applicable) inany
correspondence:

1.) Clearly describethe problem by supplementing your description with any
output messages generated by the software.

2.) Indicatethetypeof databeing used. If theproblemwasspecifictoacertain
data set, retain a copy of the data set for future testing.

3.) Include your name, phone number, mailing address, email address (if
available) and the name of your organization.

Office of Primary Responsibility (OPR):

Rick Brown

Mid-Continent Mapping Center, MS-801
1400 Independence Drive

Rolla, MO 65401

Phone: (573) 308-3525 Fax : (573) 308-3652
Email: reb@usgs.gov
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11.2 DataBase Problem Reporting -

If an error isfound to be definitely related to the data used in the DECS+ lookups (and not a
problemwiththesoftwareitsdlf), these problemscan bereported directly to the gppropriate parties
listed below.

Redlizethat thelookuplogicin DECS+ could beflawed. Sodo not report anythingdirectly to
these people if it can not be determined that the dataitself isin error.

GCNDB:

Linda S. Davis
Phone: (703) 648-4555
Email: Isdavis@usgs.gov

MAPCAT:

John Kretlow
Phone: (703) 648-5938
Email: jmkretlow@usgs.gov
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